Abstract. In this paper we define generalized partially null and pseudo null Mannheim curves in Minkowski space-time E 4 1 . We prove that there are no non-geodesic generalized partially null Mannheim curves in E 4 1 , by considering the cases when the corresponding mate curve is a spacelike, a timelike, null Cartan, partially null or pseudo null Frenet curve. We also answer the question: "Can a partially null Frenet curve be generalized mate curve of the generalized pseudo null Mannheim curve in Minkowski space-time?"
Introduction
In Euclidean 3-space there are many associated curves such as Bertrand mates ( [5] ), Mannheim mates ( [9] ), spherical images, evolutes, involutes, the principal-direction curves ( [2] ), etc., whose frame's vector fields satisfy some extra conditions. Mannheim curves in the Euclidean 3-space are discovered by A. Mannheim in 1887. They are defined as the curves having a property that their principal normal lines coincide with binormal lines of their mate curves at the corresponding points. It is well-known that a regular smooth curve in E 3 is a Mannheim curve if and only if its curvature functions κ and τ satisfy the relation κ = a(κ 2 + τ 2 ), for some positive constant a. Some characterizations of Mannheim curves in the Euclidean 3-space and Minkowski 3-space can be found in [7, 9] . Parameter equation of the Mannheim curve in E 3 is given by ([4] )
where g : I → R is any smooth function and a function h : I → R is given by
In [10] . In Minkowski spacetime, generalized spacelike Mannheim curves whose Frenet frame contains only non-null vectors, are defined in [6] . Mannheim curves lying in 3-dimensional space forms E 3 and S 3 in E 4 , as well as in
1 , are studied in [3] . In this paper, we define generalized partially null and pseudo null Mannheim curves in Minkowski space-time. We prove that there are no non-geodesic generalized partially null Mannheim curves in E 4 1 , by considering the cases when the corresponding mate curve is a spacelike, a timelike, null Cartan, partially null or pseudo null Frenet curve. We also answer the question: "Can a partially null Frenet curve be generalized mate curve of the generalized pseudo null Mannheim curve in Minkowski space-time?"
Preliminaries
Minkowski space-time E 
In particular, a null curve α is said to be parameterized 
In particular, the following conditions hold: 
where the first curvature κ 1 (s) = 1 for each s. Then the following conditions are satisfied: 
where the third curvature κ 3 (s) = 0 for each s. Consequently, such curve has only two curvatures κ 1 ̸ = 0 and κ 2 and the following conditions hold:
Generalized partially null Mannheim curves in Minkowski space-time
Now we can ask the following question "Can a non-geodesic partially null Frenet curve be the mate curve of a non-geodesic generalized pseudo null Mannheim curve in Minkowski space-time?" The answer is given in the following theorem. Hence α and α ⋆ are partially null straight line and spacelike straight line with a timelike principal normal respectively. Since α ⋆ = α + N , it follows that {α, α ⋆ } is a generalized Mannheim pair of curves.
